and easy to prepare also affects food choices. 3 An increasing portion of the American population lacks confidence in their cooking skills, and many have competing demands that limit time for food preparation. In the 2010 Dietary Guidelines for Americans, concerns were raised regarding consumption of processed foods because of their excessive sodium, solid fats, refined grains, and added sugars. 4 However, a recent Institute of Medicine report recommended that the US Department of Agriculture (USDA) Food and Nutrition Service recognize the cost-time trade-offs involved in procuring and preparing a nutritious diet when considering the adequacy of the Supplemental Nutrition Assistance Program allotment. 5 In particular, time constraints of households, particularly those with a single working head of household, may lead households to purchase value-added or prepared foods to ensure an adequate diet. 5 Other research has also shown that household time resources significantly affect how much time is allocated to preparing foods 6 and that the total cost of foods in the Thrifty Food Plan are substantially higher when time costs are included in the calculation. 7, 8 The average American diet is too high in added fats and sugars and falls short in fruits, vegetables, and dairy. 9Y13 Furthermore, many consumers need to change the mix of food groups they consume to better align with dietary guidance. 10 Barriers to adherence with dietary guidance include food preferences, limited food budget, lack of time, and lack of food preparation skills.
1,14Y16 Lack of cooking skills and eating more foods prepared outside the home are considered barriers to an eating pattern that is consistent with dietary guidance. 2, 17 Data to make objective comparisons across a range of homerecipe foods and other forms of foods have not previously been available in 1 location. With the availability of government and proprietary databases, comprehensive data on food attributes can be linked for use by nutrition educators in a Web-based application. The Food Value Analysis application, available at www.foodvalueanalysis.org, was designed for use by nutrition educators to help consumers meet dietary guidelines while considering the real and perceived barriers to consuming a healthy diet, including budgets, time, food preparation skills, and shelf life and food safety concerns. It can be used to address questions such as the following: 
Selection of Foods
The foods were selected to represent a range of commonly consumed entrées, entrée components, fruits, vegetables, grains and starches, baked goods, desserts, condiments, and beverages ( and RACC gram weights for serving sizes differed, the serving sizes of commercially available products were used as the basis to select the closest size to the FNDDS serving size. (For example, the gram weight of a cookie was 14 g in FNDDS and 30 g for the RACC. Several standard packaged cookies had serving size weights ranging from 11 to 13 g, so a 13-g serving size was used for all cookies.) For foods with clear units (eg, enchilada or stuffed pepper), the standard unit provided (eg, 1 enchilada or half a stuffed pepper) was used. For consistency, the serving size of the home-recipe form was applied across all other forms of the same food.
Data Sources and Calculations

Home Recipes
All home-recipe forms of foods were obtained from either the USDA FNDDS (version 5.0) or SR (version 24) databases. In some instances, a combination of FNDDS and SR data was used to create a home-recipe form of the food because it was not available within a single code (eg, garlic bread, meatloaf with mashed potatoes and vegetables, and cheese pizza). These foods were prepared in a test kitchen, and the ingredients (eg, French bread, butter, and garlic powder) were weighed. These individual ingredient weights were then used to calculate a nutrient profile for the entire food product using the individual ingredient nutrient profiles. Recipes were also used to determine preparation and cooking time and to assign food safety concerns and shelf life (as described below). The FNDDS-SR links file was used to determine the individual food components in the recipe. This file lists each individual ingredient for which nutrient values were used to create the composite nutrient profile for the FNDDS home-recipe food. If nutrient data for a food came from the SR file, no recipes were available from the USDA databases; thus, recipes and numbers of servings were obtained from Betty Crocker Cookbook: 1500 Recipes for the Way You Cook Today; Better Homes and Gardens New Cookbook, 15th Edition or FoodNetwork.com.
18Y20
For packaged foods with added ingredients, food labels were used to determine additional ingredients for assigning food safety concerns and shelf life.
Nutrients and Daily Values
Nutrient data were obtained from the FNDDS or SR when available (about 93% of the total foods in the application and 100% of home-recipe forms) and calculated for the selected home-recipe serving size. For processed forms of foods that did not have a food code match in either FNDDS or SR, composite nutrient data were calculated from the average of the 3 top-selling products using the GND. For foods that require no additional ingredients and have no or minimal moisture loss or gain during preparation and cooking, weighted average prices were calculated after applying The Nielsen Company's proprietary demographic population weights to the food purchase data for households in the Homescan panel. For home-recipe foods or packaged foods requiring additional ingredients, we added average prices of all of the ingredients (adjusted for refuse losses) from the Homescan database on a 100-g basis, adjusted for moisture losses or gains, and converted the 100-g price to a per-serving price based on the gram weight of the serving size. We obtained measures of refuse losses and moisture losses and gains from SR and Matthews and Garrison. 23 In cases where refuse losses or moisture gains and losses were not available from these sources, we developed estimates through direct measurement by preparing foods in a test kitchen.
Food Preparation and Cooking Time
Food preparation and cooking times for home recipes were obtained using the Betty Crocker Cookbook, Better Homes and Gardens New Cookbook and FoodNetwork.com's ''Recipes and Cooking.'' 18Y20 For foods prepared from packaged foods, preparation and cooking times were obtained from package instructions. If preparation involves opening a package and putting the food in a microwave, preparation time is shown as ''minimal'' in the application. Because of minor differences across food labels, we developed general assumptions for specific activities based on food package instructions such as 7 minutes for heating a frozen meal, 4 minutes for heating a canned entrée, and 3 minutes for preparing a dry mix with 1 or 2 ingredients. Foods without published preparation and cooking times were prepared in a test kitchen to measure preparation and cooking times. The application displays the assumed method used for cooking or heating the food (eg, microwave vs conventional oven). Preparation time is assigned a dollar value using an average hourly wage rate entered by the user. We calculated the value of preparation time on the basis of active, hands-on preparation time. Cooking time (eg, baking lasagna in an oven) or other preparation time (eg, soaking dried beans) was not included in the value calculation under the assumption that the food preparer could be engaged in other activities during that time. We first calculated the total time cost of preparing the entire recipe and then divided the total time cost by the number of servings in the recipe. This allows users to view the total value of their time for preparing the entire recipe and the per-serving value of time. By adding the per-serving direct cost to the perserving value of time, individuals can compare the true total cost of a food across different forms.
Food Safety
Food safety concerns were assigned based primarily on information available from the Partnership for Food Safety Education, FoodSafety.gov, and the USDA Food Safety and Inspection Service. For each ingredient in a food, we identified food safety concerns associated with raw meat; raw poultry; raw fish or shellfish; raw eggs; raw fruits or vegetables prepared without cooking; frozen or refrigerated foods with meat, poultry, fish, or eggs; deli meats; and refrigerated dough. For example, when preparing recipes with raw meat, consumers would need to keep the meat refrigerated or frozen until ready for use, avoid crosscontamination with other foods, and use a thermometer to check internal temperature during cooking. Specific temperatures for refrigeration and cooking are provided for each food with a food safety consideration.
Cooperative Extension, 24 Texas Agricultural Extension Service, 25 and Virginia Cooperative Extension. 26 For homerecipe foods or processed foods using fresh ingredients, shelf life was determined for the ingredient with the shortest shelf life. Shelf life for packaged foods with no additional ingredients was calculated as the length of time until the use-by or sell-by date as indicated on product labels at a local grocery store. Shelf life was assigned assuming a consumer stores the food in the same form it is in when purchased. For example, we assumed a consumer refrigerates a food that is purchased as a refrigerated food rather than storing the food at room temperature or placing the food in a freezer.
Web Application Structure and Development
The Food Value Analysis Web site is structured with the following pages: Within each broad category of foods shown in Table 1 , users can select individual foods to view on the food information page. By default, the home-recipe form of the food is shown on the left, and other forms are shown on the right. The food information page shows the serving size information in common measures and weights. It also allows users to enter an average wage rate for individuals and toggle between values on a per-serving or per-100-g basis. In addition, users can hide or expand the forms of the food displayed and output the selected data to a PDF or Microsoft Excel file. Of the 243 foods in this version of the application, 159 are based on food codes from FNDDS, 58 from SR, 16 from GND, and 10 from a combination of these sources.
An Example Food Comparison
The Figure shows an The Food Value Analysis application is a tool nutrition educators can use to help consumers make wise decisions.
CONCLUSIONS AND FUTURE RESEARCH
The Food Value Analysis application is designed for use by nutrition educators as they assist consumers in selecting foods for consumption based on individual preferences, budget constraints, time availability, food preparation skills, and shelf life and food safety concerns. The application provides a means to begin a discussion about trade-offs involved in making food choices across multiple dimensions. A key constraint in developing such an application is selecting and obtaining data for a home-recipe version of a food. Although we relied on USDA data for the home recipe, it is important to acknowledge that consumers have access to a wide variety of sources for recipes and frequently adapt recipes (as well as packaged foods with added ingredients) based on their own taste preferences and dietary needs. In particular, they may alter the amount of salt or the type of fat used in a recipe. Also, they may alter the time and cost of preparing a food by using processed or prepared components (eg, by preparing spaghetti and meatballs using pasta sauce in a jar, boxed spaghetti, and frozen meatballs instead of preparing any of these from scratch). In addition to the values included in the application, other attributes of foods may influence a consumer's choice of foods such as potential waste, local or organic origins, type of packaging, and energy use for cooking. In some cases, an individual may not have an adequately equipped kitchen or cooking skills required to prepare all forms of a food, thus limiting their choices. Furthermore, the location of grocery stores, availability of transportation, and household schedules influence an individual's ability to buy and prepare foods. The application does not account for other values that may be of interest because of the inherent difficulty in measuring these values and linking them to each food code. Foods sold in grocery stores with some degree of preparation or processing may help Americans with limited time or food preparation skills consume a diet that is more consistent with dietary guidance. One nutrient, in particular, however, may prove problematic in light of current food processing formulas and regulatory requirements (such as for ready-to-eat meats). Many processed food products, such as bread, processed meats, and sauces, have sodium levels that make it difficult to consume a diet within suggested limits for sodium. 27 However, in some cases, foods formulated to have lower sodium levels can help individuals consume less sodium. An analysis was recently completed to compare nutrients, costs, and time of example daily diets constructed mainly from foods in the application. Results of this effort provides a broader view of the multiple trade-offs involved in selecting foods on a daily basis. As the USDA data sets are updated over time, the data in the application can be updated. In addition, the foods included in the database can be expanded in cases where a homerecipe version is available from the USDA databases, and alternative forms of foods can be added using the proprietary GND.
